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AMENDMENT 

In the Claims 

Please amend claims 1.19, and 20 as follows. 

1 . (Currently Amended) A method for achieving an end-to-end data flow rate 
supported by a communications network having a source and a destinatior 
interconnected by communication links, the method comprising the steps c : 

initiating a data flow at the source over the links, the data flow comp ising 
a plurality of packet pairs; 

measuring an amount of data received at the destination over a 
predetermined time interval; 

measuring a packet gap for each packet pair received at the destina ion 
over the predetermined time interval; and 

determining, in response to the measured data and packet gap, a 
supportable data flow rate in the network so that the data flow initiated by tl e 
source can flow through the network without loss of data and without oubot -fltial 
buff e r i ng , 

2. (Original) The method of Claim 1 wherein the end-to-end data flow rate 
extends from the source to the destination of the network, the data flow rafc 
being at or below a bottleneck rate of the network. 

3. (Original) The method of Claim 1 wherein the step of determining furthe 
comprises the step of providing feedback to the source. 
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4. (Original) The method of Claim 3 wherein the step of providing feedbat k 
further comprises the step of communicating the supportable data flow rat* to 
the source in the form of end-to-end credits extended to the source. 

5. (Original) The method of Claim 4 wherein the end-to-end credits enabh 
transmission of a specific amount of data by the source over the predetern ined 
time interval. 

6. (Original) The method of Claim 5 further comprising the steps of: 

calculating an expected packet gap based on previously extended c edits; 

and 

determining if the measured packet gap is equal to or greater than tl e 
expected gap, or less than the expected gap. 

7. (Original) The method of Claim 6 wherein the steps of measuring and 
calculating allows the destination to inform the source whether to decrease or 
increase the amount of data flow during a next time interval. 

8. (Original) The method of Claim 7 further comprising the steps of: 

if the measured data is less than expected, decreasing the credits 
extended to the source for the next interval; 

if the measured data is equal to the extended credits, using the mea ;ured 
packet gap to determine whether to increase the credits; and 

rf the measured gap is less than expected, extending more credits fr >m 
the destination to the source to thereby probe the network capacity. 

9. (Original) The method of Claim 8 further comprising the steps of: 
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providing a credit-based flow control mechanism; and 
pacing out the data over the time interval in accordance with the ere Jit- 
based flow control mechanism. 

10. (Original) The method of Claim 9 wherein the step of providing the crec t- 
based flow control mechanism comprises the step of implementing the ere- lit- 
based flow control mechanism as a leaky bucket. 

11. (Original) The method of Claim 9 wherein the paced out data is sent by the 
source in groups of two packets, back-to-back. 

12. (Original) The method of Claim 1 wherein the step of measuring the pa« ket 
gap further comprises the step of averaging a plurality of packet gap 
measurements performed at the destination during the time interval. 

13. (Original) A system adapted to achieve an end-to-end data flow rate 
supported by a communications network having a source and a destination 
interconnected by communication links, the system comprising: 

a credit-based flow control mechanism configured to regulate packe pairs 
of a data flow over a predetermined time interval; and 

congestion management logic configured to measure an amout of d. ta 
received at the destination that has traversed the network over the time intf rval 
and to measure a packet gap for each received packet pair to determine if 
capacity of the network has increased, the congestion management logic ft rther 
calculating an expected packet gap and determining if the measured packe gap 
is equal to or greater than the expected gap, or less than the expected gap 
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wherein a combination of the calculation and measurements allows he 
destination to inform the source whether to decrease or increase the amoi it of 
data sent during a next time interval. 

14. (Original) The system of Claim 13 wherein the congestion managemen logic 
comprises: 

a measure circuit configured to measure the amount of data receive i form 
the source and the packet gap over the predetermined time interval; and 

a flow control circuit coupled to the measure circuit, the flow control :ircuit 
configured to determine credits extended to the source for a subsequent d; ta 
flow in response to the amount of measured data and the measured gap. 

15. (Original) The system of Claim 14 wherein the flow control circuit is furtl er 
configured to generate a feedback message indicating the credits extender to 
the source for its subsequent data flow. 

16. (Original) The system of Claim 15 wherein the measure circuit is furthei 
configured to measure the packet gap between reception of an end of a fir t 
packet of the packet pair to reception of a beginning of second packet of th i 
packet pair to determine whether adjustment of the end-toend data flow ra e is 
necessary. 

17. (Original) The system of Claim 16 wherein the measure circuit is further 
configured to average a plurality of the packet gap measurements over the 
predetermined time interval. 
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18. (Original) The system of Claim 17 wherein the data sent under credit-b ised 
flow control is paced by a leaky bucket mechanism. 



19. (Currently amended) Apparatus for achieving an end-to-end data flov rate 
supported by a communications network having a source and a destinatior 
interconnected by communication links, the apparatus comprising: 

means for initiating a data flow at the source over the links, the data flow 
comprising a plurality of packet pairs paced out over a predetermined time 
interval; 

means for measuring an amount of data received at the destination iver 
the predetermined time interval; 

means for measuring a packet gap for the packet pairs at the destin ition 
over the predetermined time interval; 

means for calculating an expected packet gap based on previously 
extended credits; 

means for determining if the measured packet gap is equal to or gre iter 
than the expected gap, or less than the expected gap; and 

means for determining, in response to the means for measuring and 
calculating, a supportable data flow rate in the network so that the data flov 
initiated by the source can flow through the network without loss of data an I 
w i thout substant i al b u ff e r i ng . 



20. (Currently amended) A computer readable medium containing execut ible 
program instructions for achieving an end-to-end data flow rate supported t / a 
communications network having a source and a destination interconnected by 
communication links, the executable program instructions comprising progr irm 
instructions for: 
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initiating a data flow at the source over the links, the data flow comj: ising 
a plurality of packet pairs paced out over a predetermined time interval; 

measuring an amount of data received at the destination over the 
predetermined time interval; 

measuring a packet gap for the packet pairs at the destination over he 
predetermined time interval; 

calculating an expected packet gap based on previously extended c edits; 

determining if the measured packet gap is equal to or greater than ti e 
expected gap, or less than the expected gap; and 

determining a supportable data flow rate in the network so that the c ata 
flow initiated by the source can flow through the network without loss of dai a and 
without ouboto n tiQ l buffering . 
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